Introduction
Interpreting water quality and ecological implications in stream systems depends on accurate predictions of the fate and transport of solute and heat. Applying a representative solute and heat transport model that incorporates the infl uences of surface and hyporheic transient storage requires knowledge of individual, dominant processes over different spatial scales. However, estimating parameters that represent those dominant processes and determining appropriate residence time distributions are common challenges due to the inherent heterogeneity of characteristics within streams. Recent progress has been made to better represent residence times by scaling parameters with field-based geometric and hydraulic measurements. Despite this advancement, it is still unclear what spatial detail of observations is necessary and how best to represent that detail in reach scale model applications. Anticipating how stream water quality will respond to change, such as increased pollution or
Methodology
Hydrodynamic dispersion of solute through a medium is described by a partial differential equation known as adve ction-diffusion equation (ADE). Mathematically, this partial differential equation is of parabolic type (Guenther and Lee, 1988; Logan, 1994) Eq. (3) . Therefore, in the present problem we considered two-dimensional solute transport ADE through heterogeneous media.Integral Laplace transformation technique (ILTT) which is defined by Eq. 
Advection-Dispersion Equation
In two-dimensional space the linear advection-diffusion equation may be written as 
Analytical Solutions
The space dependence of steady velocity is considered due to heterogeneous\inhomogeneous of the medium. The inhomogeneity will cause variations in the velocity of the flow and dispersion. Such variation in the velocity is considered linearly i ncreasing nature. It should be of small order so that the velocity at each position satisfies the laminar conditions of the flow domain, a necessary condition for this parameter occurring in the advection-diffusion equation. In the present section, longitudinal direction velocity increases from 0 It is also of increasing nature. Solute dispersion parameter is considered proportional to square of the velocity ( Scheidegger, 1957) in both the longitudinal and lateral directions and hence it is considered that 2 0 ( , ) 
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Now the analytical solutions are obtained for the both uniform and varying pulse type input point source, respectively. In the former case, the input concentration remains uniform up to a certain time period, beyond which the source of pollution is supposed to be eliminated hence the input concentration becomes zero. In the other case, varying pulse type input point source, the concentration increases in the presence of the source of pollution and once the source is eliminated, it starts decreasing.
Uniform input point source of pulse type condition
The initial concentration is assumed to be a decreasing function of position variables which tends to zero at the infinite extent along both the directions. The initial condition is written in mathematical form as 
The initial and boundary conditions in Eqs. (12) (13) (14) may be written with the help of Eqs. (7a,b) and (8a,b) in terms of new in-
, ,
With initial and boundary conditions Eqs. (15) (16) (17) may be written by Eq. (10) 
Further, introduce a transformation by using Eq. (21)
The advection-diffusion equation Eq. (11) reduces to diffusion equation with the help of Eq. (21) 
; 0 exp{ } ; 
and also the applying the Laplace transform on both the boundary conditions as follows
where  first appears for the first time in Eq. (24),
where p is Laplace parameter is defined in Eq. (1 
Varying input point source condition
The source of input concentration may increase with time due to variety of reasons. For example, the smoke is being released uniformly from a chimney into the atmosphere and is being driven along the wind. At a moment smoke stops coming out hence the concentration at the out let of the chimney becomes zero. A similar example may be given in a surface water body. But in case of infiltration of pollutants from the earth surface into an aquifer may increase due to increasing human activit ies. Once the source of pollution is removed, the infiltration hence the input concentration in the ground wat er domain decreases with time, instead of becoming zero at once. Accordingly, the input point source condition of pulse type defined by Eq. (9) is of uniform nature. It means in the presence of the source the input concentration remains uniform. As soon as the source is eliminated, it becomes zero. This more realistic scenario may be defined by a condition of mixed type of non-homogeneous nature which is 0 0 0 
; 
Again using the transformations Eqs. (7a,b), (8a,b) and Eq. (10) on above may be written as:
; 0 2 -exp ;
Applying the Laplace transformation on above, we may get (21), (10), (8) and (7), to get the desired solution of advection-diffusion equation for input point source for varying nature may be written in terms of ( , , ) C x y t as follows    22  2  0  0 0  02  22  22  00  0  0  2  0   4  2  exp  22  2 2
Illustrations and Discussions
In order to illustrate the clear in the proposed problem, analytical result is demonstrated with the help of graphs. Analytical solution for uniform and varying pulse type input point source is given by Eqs. Fig 2a, shows in the presence of source of pollutant, the concentration profile in a lower inhomogeneity is higher than that in the medium of higher inhomogeneity. Fig.  2b reveals that once the point source is eliminated the rehabilitation process becomes slower in a medium of lower inhomogeneity than that in a medium of higher inhomogeneity. Further the solutions (39a) and (39b) which describe the solute dispersion of a pulse type varying point source are illustrated in 
Conclusions
In the present problem, two-dimensional advection-diffusion equation in a horizontal plane is considered. The steady velocity component in each direction is linearly interpolated in respective position variable, increasing up to a finite length. This scale-dependence is due to inhomogeneous nature of the medium. According to the theory of Scheidegger (1957), respective longitudinal component value, yet the solute transport along lateral direction is also significant. The figures are drawn using MATLAB to illustrate the analytical solutions.
